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(57)Abstract: 

PURPOSE: To realize the improvement of the cost of fuel and 
the performance of sound vibration due to the improvement of 
efficiency at a high speed ratio sphere and realize the 
improvement of efficiency and the performance of fuel cost at 
the high speed ratio sphere of a torque converter. 
CONSTITUTION: At the vane outlet portion of the pump vane 
2c of a pump impeller 2, a corrugation portion 8 whose 
streamline right-angled crossing section shape is of a 
corrugation form, is formed. Furthermore, this corrugation 
portion 8 may be formed at the vane outlet portion of at least 
one element out of the pump impeller 2, a turbine runner 4 and 
a stator 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The torque converter characterized by forming the wave section whose streamline rectangular 
cross cross-section configuration is a wave-like among the aforementioned pump impeller, a turbine runner, 
and a stator at the wings outlet section of at least one element in a torque converter with a pump impeller, a 
turbine runner, and a stator. 

[Claim 2] The aforementioned wave section is a torque converter according to claim 1 or 2 characterized by 
being formed in the portion corresponding to an outside streamline region among the wings outlet sections. 
[Claim 3] The aforementioned wave section is a torque converter according to claim 1 to 3 characterized by 
being formed so that it becomes the outside of the streamline rectangular cross cross section of the wings 
outlet section and a wave-like pitch may become fine. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to improvement of the shape of a profile of each fluid element 

of a torque converter, especially a torque converter. 

[0002] 

[Description of the Prior Art] Conventionally, as a torque converter, what is indicated by JP,2-125153,A is 
known, for example. 

[0003] Conventionally [ this ], as shown in drawing 8 , the torque converter called 3 element 2 phase type 
with three elements of the pump impeller 01, the turbine runner 02, and a stator 03 is shown in the source. In 
addition, X* is the flow of the fluid in a torque converter. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in such a torque converter if the boundary layer 
which developed from the outlet wing tip of pump wings along with the surface area exfoliates and eddy 
slipstream (wake) Y' is produced, as shown in drawing 9 , since the crevice between each fluid element is 
small for example It was random, and was hard to decrease, the flow confused to the following element 
flowed, and the size and direction of the vortex street had especially the problem that fluid efficiency will 
fall, by the high-speed ratio side which is a low flow rate region. Consequently, the practical use mpg in the 
common range of an automatic transmission is influenced. 

[0005] that is, if a boundary layer exfoliates at a wings outlet and an eddy slipstream occurs, the rate of flow 
of the wings outlet portion which an eddy slipstream generates will become slower than the rate of flow of 
the portion between wings, and as the rate-of-flow distribution at a wings outlet is shown in drawing 10 , the 
quick portion of the rate of flow and a late portion will appear by tums on the other hand, although disorder 
of the flow which an eddy slipstream declines and flows into the following element will be small suppressed 
if the crevice between elements is fiiUy large, if a crevice is narrow, the inflow of the disordered flow to the 
following element is unavoidable 

[0006] furthermore, an eddy slipstream with inadequate attenuation serves as force which excites the surface 
area of the following element, and causes generating of noise or vibration 

[0007] this invention was made paying attention to the above technical problems, and aims the place made 
into the purpose at aiming at the improvement of mpg and the improvement in a **** performance by the 
improvement in efficiency in a high-speed ratio region in a torque converter. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the 1st invention, it is 
characterized by forming the wave section whose streamline rectangular cross cross-section configuration is 
a wave-like among the aforementioned pump impeller, a turbine rimner, and a stator in a torque converter 
with a pump impeller, a turbine runner, and a stator at the wings outlet section of at least one element. 
[0009] In the 2nd invention, the aforementioned wave section is characterized by being formed in the 
portion corresponding to an outside streamline region among the wings outlet sections in a torque converter 
according to claim 1 . 

[0010] In the 3rd invention, in a torque converter according to claim 1 to 2, the aforementioned wave section 
is characterized by being formed so that a wave-like pitch may become fine, so that it becomes the outside 
of the streamline rectangular cross cross section of the wings outlet section. 
[0011] 

[For ** ] An operation of the 1st invention is explained. 



[0012] At the time of the operation of the torque converter carried in a passenger car etc., a fluid flows into a 
stator through a turbine runner from a pump impeller, since the wave section whose streamline rectangular 
cross cross-section configuration is a wave-Uke is formed in the wings outlet section of at least one element 
among the pump impeller, the turbine runner, and the stator in that case, from the concave surface which 
this wave section adjoins, the eddy slipstream with which two or more vortex streets of a couple with an 
almost equal size and a reverse hand of cut were located in a line is generated And since the vortex street of 
these couples has the reverse hand of cut, it decreases quickly by disappearance by the collision of eddies, 
and even if the crevice between elements is narrow, it does not have big influence on the following element. 
[0013] moreover, while becoming that it is hard to be excited, the force which excites the surface area of the 
following element because an eddy slipstream declines as mentioned above also becomes weak, and it is 
hard coming for the resonant frequency of the surface area in which the wave section is formed to rise, and 
to come out the problem of since the wave section is formed in the wings outlet section of an element 
on the whole 

[0014] in addition, among three fluid elements, it is in this case, and generally between the element gaps of a 
pump impeller and a turbine runner is the narrowest, and since the rate of flow also becomes quick, the 
influence by the eddy slipstream from the wings outlet edge of a pump impeller becomes the largest 
[0015] On the other hand, if the wave section is prepared in the wings outlet section of a pump impeller, the 
improvement of mpg and the improvement in a **** performance by the improvement in efficiency in a 
high-speed ratio region can be aimed at effectively, making formation of the wave section into one place. 
[0016] An operation of the 2nd invention is explained. 

[0017] in the high-speed ratio region which the problem of an eddy slipstream generates while at the time of 
a torque converter operation, the flow of the fluid in a torque converter will tum into a flow which inclines 
outside and meets a shell inside 

[0018] On the other hand, the improvement of mpg and the improvement in a **** performance by the 
improvement in efficiency in a high-speed ratio region can be aimed at effectively, making the formation 
field of the wave section small, since the wave section is formed in the portion corresponding to an outside 
streamline region among the wings outlet sections. Especially, in a core loess torque converter, since the 
bias of the flow in a high-speed ratio region is large, it is effective. 
[0019] An operation of the 3rd invention is explained. 

[0020] As mentioned above, the stripes of the flow of the fluid in a torque converter are inclined and carried 
out outside, and the rate of flow also becomes quick in a high-speed ratio region, so that it becomes outside. 
[0021] on the other hand, since the wave section is formed so that it becomes the outside of the streamline 
rectangular cross cross section of the wings outlet section, and a wave-like pitch may become fine, the 
attenuation speed of an eddy slipstream turns into same speed on the inside and the outside of a streamline 
rectangular cross cross section, especially the eddy slipstream in an outside field can be decreased 
effectively 
[0022] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
[0023] (The 1st example) Composition is explained first. 

[0024] Drawing 1 is the cross section showing the torque converter of the 1st example corresponding to a 
claim 1 and invention according to claim 2. 

[0025] The pump impeller 2 combined with the converter covering 1 into which the torque converter of this 
example is called 3 element 2 phase type, and engine drive is inputted, it arranges in the opposite position of 
this pump impeller 2 ~ having ~ the transmission input shaft outside drawing — a turbine — with the turbine 
runner 4 connected through a hub 3 It is arranged at the bore section inserted into the aforementioned pump 
impeller 2 and the turbine runner 4, and has three elements with the stator 6 prepared in the case outside 
drawing through an one-way clutch 5. 

[0026] The aforementioned pump impeller 2 is constituted by pump shell 2a, pump core 2b, and pump 
wings 2c. 

[0027] The aforementioned turbine rurmer 4 is constituted by turbine shell 4a, turbine core 4b, and turbine- 
blade 4c. 

[0028] The aforementioned stator 6 is constituted by shellside ring 6a, core side ring 6b, and stator wings 6c. 
[0029] the aforementioned turbine — the lock-up clutch 7 prepares in a hub 3 by serration combination ~ 



having — the time of clutch conclusion — the converter covering 1 and a turbine — a hub 3 is linked directly 
[0030] And as shown in drawing 2 , the wave section 8 whose streamline rectangular cross cross-section 
configuration is a wave-like is formed in the wings outlet section of the aforementioned pump wings 2c. 
This wave section 8 is carrying out press forming of the pump wings 2c made from sheet metal, and can be 
manufactured at the same method of construction as the former, and the same cost. 
[0031] Next, an operation is explained. 

[0032] as shown in drawing 1 at the time of the operation of the torque converter carried in a [eddy 
slipstream attenuation] passenger car etc., Fluid X flows into a stator 6 through the turbine runner 4 from the 
pump impeller 2 since the wave section 8 whose streamline rectangular cross cross-section configuration is 
a wave-like is formed in the wings outlet section of the pump impeller 2 in that case, from the concave 
surfaces 8a and 8b which this wave section 8 adjoins, the eddy slipstream Y with which two or more vortex 
streets of a couple with an almost equal size and a reverse hand of cut were located in a line is generated in 
addition, in the wave section 8, the eddy slipstream Y which comes out of concave surfaces 8a and 8b 
compared with a convex is overwhelmingly strong 

[0033] And since the vortex street of these couples has the reverse hand of cut, it decreases quickly by 
disappearance by the collision of eddies, and even if between the element gaps of the pump impeller 2 and 
the turbine runner 4 is narrow, it does not have big influence on the following turbine runner 4. 
[0034] Therefore, as shown in drawing 4 , Efficiency eta improves by the high-speed ratio [ than a shock 
loss ] side (common region of an automatic transmission) with the larger rate for which friction loss 
accoimts. Consequently, while the mpg of vehicles improves, the elongation in middle acceleration also 
becomes good. 

[0035] Moreover, according to drawing 4 , the place which changes torque-ratio t does not have the torque 
capacity coefficient tau to improving in a low speed ratio region. Consequently, while the improvement in 
mpg in the time of idle region operation is expectable, a start performance also with the good start 
performance decided by the stole torque ratio is secured. 

[0036] since the wave section 8 is formed in the wings outlet section of the [**♦* reduction operation] pump 
impeller 2, while pump impeller 2 the very thing becomes is hard to be excited, the force which excites the 
surface area of turbine-blade 4c of the following turbine runner 4 because the eddy slipstream Y declines as 
mentioned above also becomes weak, and it is hard coming for the surface-area resonant frequency of pump 
wings 2c in which the wave section 8 is formed to rise, and to come out the problem of **** on the whole 
[0037] Next, an effect is explained. 

[0038] (1) In the torque converter which has three elements, since the wave section 8 whose streamline 
rectangular cross cross-section configuration is a wave-like was formed in the vsdngs outlet section of pump 
wings 2c, the improvement of mpg and the improvement in a **** performance by the improvement in 
efficiency in a high-speed ratio region can be aimed at. 

[0039] (2) The improvement of mpg and the improvement in a **** performance by the improvement in 
efficiency in a high-speed ratio region can be aimed at effectively, making formation of the wave section 8 
into one place, since the wave section 8 is formed only in the wings outlet section of the pump impeller 2. 
[0040] because, as shovra in drawing 1 , among three fluid elements, between the element gaps of the pump 
impeller 2 and the turbine runner 4 is the narrowest, and since the rate of flow also becomes quick, the 
influence by the eddy slipstream from the wings outlet edge of the pump impeller 2 is most greatly based on 
a bird clapper 

[0041] (The 2nd example) Composition is explained first. 

[0042] Drawing 5 is the cross section showing the torque converter of the 2nd example corresponding to 
invention according to claim 1 . 

[0043] Unlike the thing of the 1st example, other composition is the same as that of the 1st example at the 
point which formed in each of the wings outlet section of turbine-blade 4c, and the wings outlet section of 
stator wings 6c the wave sections 9 and 10 whose streamline rectangular cross cross-section configurations 
are waves-like in this 2nd example. 

[0044] In addition, since turbine-blade 4c is a product made from sheet metal like pump wings 2c, if the 
wave section 9 can be manufactured at the same method of construction as the former, and the same cost by 
carrying out press forming and the wave section 10 of stator wings 4c is also fabricated by aluminum dies 
casting without a shaft, it can be manufactured at the same method of construction as the former, and the 
same cost. 



[0045] The operation effect target does not have the thing of the 1st example, and the changing place except 

for the effect of (2) of the 1st example. 

[0046] (The 3rd example) Composition is explained first. 

[0047] Drawing 6 is the cross section showing the torque converter of the 3rd example corresponding to a 
claim 1, a claim 2, and invention according to claim 3. 

[0048] In this 3rd example, among the wings outlet sections of pump wings 2c, the wave section 1 1 is the 
point formed only in the portion corresponding to an outside streamline region, and, unlike the thing of the 
1st example, that of other composition is the same as that of the 1st example. In addition, although the wave 
pitch is the same, in case wave length makes the wave section 1 1 in this example so long that it becomes the 
outside of a streamline rectangular cross cross section and it forms the wave section 1 1, it is improving 
press-forming nature to pump wings 2c. 

[0049] In addition to the operation effect of the 1st example, the following effect is acquired by the 
operation effect target. 

[0050] (3) The improvement of mpg and the improvement in a **** performance by the improvement in 
efficiency in a high-speed ratio region can be aimed at effectively, making the formation field of the wave 
section 1 1 small, since the wave section 1 1 is formed in the portion corresponding to an outside streamline 
region among the wings outlet sections. 

[0051] because, in the high-speed ratio region which the problem of an eddy slipstream generates while at 
the time of a torque converter operation, it is because the flow of the fluid in a torque converter turns into a 
flow which inclines outside and meets a shell inside And especially, although not illustrated, since the bias 
of the flow in a high-speed ratio region is large, in a core loess torque converter, it is effective. 
[0052] (The 4th example) Composition is explained first. 

[0053] Drawing 7 is the cross section showing the torque converter of the 4th example corresponding to a 
claim 1, a claim 2, a claim 3, and invention according to claim 4. 

[0054] Among the wings outlet sections of pump wings 2c, the wave section 12 is a point the bottom 
currently formed so that it becomes the outside of the streamline rectangular cross cross section of the wings 
outlet section and a wave-like pitch may become fine, and, unlike the thing of the 1st example, the wave 
section 12 is [ of other composition ] the same as that of the 1st example in this 4th example, while being 
formed only in the portion corresponding to an outside streamline region. In addition, in case wave length 
makes the wave section 12 in this example so long that it becomes the outside of a streamline rectangular 
cross cross section and it forms the wave section 12, it improves press-forming nature to pump wings 2c 
being the same as that of the 3rd example. 

[0055] In addition to the operation effect of the 1st example and the 3rd example, the following effect is 
acquired by the operation effect target. 

[0056] (4) since the wave section 12 is formed so that it becomes the outside of the streamline rectangular 
cross cross section of the wings outlet section, and a wave-like pitch may become fine, the attenuation speed 
of an eddy slipstream turns into same speed on the inside and the outside of a streamline rectangular cross 
cross section, especially the eddy slipstream in an outside field can be decreased effectively 
[0057] Because, as mentioned above, the flow of the fluid in a torque converter will incline outside, and it 
also depends the rate of flow on a bird clapper quickly in a high-speed ratio region, so that it moreover 
becomes an outside approaching pump shell 2a. 

[0058] As mentioned above, although the example has been explained based on a drawing, concrete 
composition is not restricted to these examples. 

[0059] For example, in the 1st example, although the wave section was formed in the wings outlet section of 
pump wings and the wave section was formed in the wings outlet section of a turbine blade and stator wings 
in the 2nd example, the wave section may be formed in all the wings outlet sections of pump wings, a 
turbine blade, and stator wings, the wave section may be formed in the wings outlet section of pump wings 
and a turbine blade, or the wave section may be formed in the wings outlet section of pump wings and 
[0060] Although each example showed the example applied to the torque converter which has a core, of 
course, it is applicable also to the core loess torque converter which does not have a core. 
[0061] 

[Effect of the Invention] If it was in this invention according to claim 1, since the wave section whose 
streamline rectangular cross cross-section configuration is a wave-like was formed in the wings outlet 
section of at least one element among the pump impeller, the turbine runner, and the stator in the torque 



converter with three elements, the effect that the improvement of mpg and the improvement in a **** 
performance by the improvement in efficiency in a high-speed ratio region can be aimed at is acquired. 
[0062] In this case, in a torque converter, if the wave section is prepared in the wings outlet section of a 
pump impeller, the improvement of mpg and the improvement in a **** performance by the improvement 
in efficiency in a high-speed ratio region can be aimed at effectively, making formation of the wave section 
into one place. 

[0063] The improvement of mpg and the improvement in a **** performance by the improvement in 
efficiency in a high-speed ratio region can be aimed at effectively, making the formation field of the wave 
section small in a torque converter according to claim 1, since the wave section is formed in the portion 
corresponding to an outside streamline region among the wings outlet sections, if it is in this invention 
according to claim 2. 

[0064] since the wave section is formed in a torque converter according to claim 1 to 2 so that it becomes 
the outside of the streamline rectangular cross cross section of the wings outlet section, and a wave-like 
pitch may become fine if it is in this invention according to claim 4, the attenuation speed of an eddy 
slipstream turns into same speed on the inside and the outside of a streamline rectangular cross cross section, 
especially the eddy slipstream m an outside field can be decreased effectively 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the torque converter of the 1 st exaimple of this invention. 
[Drawing 2] It is the important section front view showing the torque converter of the 1st example of this 
invention. 

[Drawing 3] It is drawing showing the pattern of the flow of the torque converter of the 1st example of this 
invention. 

[Drawing 4] It is the property view showing the performance test result of the torque converter of the 1st 
example of this invention. 

[Drawing 5] It is the cross section showing the torque converter of the 2nd example of this invention. 
[Drawing 6] It is the cross section showing the torque converter of the 3rd example of this invention. 
[Drawing 7] It is the cross section showing the torque converter of the 4th example of this invention. 
[Drawing 8] It is the cross section showing the conventional torque converter. 
[Drawing 9] It is drawing showing the pattern of the flow of the conventional torque converter. It is. 
[Drawing 10] It is drawing showing the rate-of-flow distribution map between two elements of the 
conventional torque converter. 
[Description of Notations] 

1 Converter Covering 

2 Pump Impeller 
2a Pump shell 
2b Pump core 
2c Pump wings 

3 Turbine — Hub 

4 Turbine Runner 
4a Turbine shell 
4b Turbine core 
4c Turbine blade 

5 One-way Clutch 

6 Stator 

6a Shellside ring 
6b Core side ring 
6c Stator wings 

7 Lock-up Clutch 

8, 9, 10, 1 1, 12 Wave section 
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a, 8 b:0^^ti;^^$dt{t(S^u<riEmp^r^J&«ieTfe 

»[^SP8T«. ai®{Clt'<TIHIffl8 a, 8 b35>^W-5^R 

^mnti^mmmzw^^. 

[0 0 3 3] -€-UT. iine»— **<Z)«5ffJtt(lte*|oJ;&t2^ 

[0 0 3 4] b/hT&^oT. S4{r:^rcfc5{C> ©g^SS^ 

[0 0 3 5] S4rccfc^t. h;i'<7^s^^»:r« 

[0 0 36] [ssfiSf^ffl] 2 ©am 

□SKJcst?^a8;c^^j^^$n^fc86> t^?^gS8)^tj^^$n 

^^2^m^mwc^n\z<<i^^t.mz. ±EOcfc^tr 

'6WLommhm\z<<u^. 
[0 0 3 7] :fK\z. m^^m^m-^. 
[0 0 3 8] (1) 3ii^^w*r^h;P4^:3>A-i$^r- 

&?^4^Tdb^iSJ^gB8^?^^Lfcfc86. iS^SJt^TO 

[0 0 3 9] (2) m^m^^i!^y^^y^'7 2(Dmm 
u^(Dh^\zm^x\^^tz.}b. mm^Q^^m.^\mwt. 

[0 0 4 0] i^if^^s miiz^T^3\z. s-Do^mi^ 

2 (Dmmam^^<Dm»mz^^s^mi^^m^ 

i<:^<U^z:h\z^^. 

[0 0 4 1] m2m^m) ^r. mg^^mmr^o 
[0 04 2] 05 \m^m 1 mm(D%miz^^T^m 2 

[0 0 4 3] il<D®2^^Ttt. ^-}f>m4c<Dm 
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5 

m^mmmmmm^'va^^t&f^^ 9 , 10 ^m^i^r^ 

[0 0 4 4] flS^> ^ — }z>m4 c\:^:^>^m2 c tm 
[0 04 5] miSllifi^lKJD (2) <D«I 

[0 0 4 6] (^3^w m^^mmr^o 

[0 0 4 7] BI6«»*J^1, M««2&r^«*«3iB 

[0 0 4 8] c:co^3^J6W"^tt. \ \tt->:f 

\z$>rc^x. ^>':fm2 c\zM^^:fu7.mmii^A< 

[0 0 4 9] t^mm~^m\z\t. mim^mtDrFmmmiz 

[0 0 5 0] (3) ikmmi i^mmnm(D^%^mm 
mm\zMit^^^m»izmm\^x\,^^iti^. ^m^ii<o 
m^^m^4^-^<i.f3if)^^i^Mm\z^mmit^x<Dm^ 

[0 0 5 1] fSii^fSii^. h)V^Zl>/^-^i^m^<Dz>t^ 

-^^(om»<Dmn\t^m\zm^xzy3^jmm\zm'^^ 

oy3imnt:fs.-:>xiy^oz:t{z^^o ^vx. m^i^x 

i.i;feVi;^i, mz. n7l/Xh;w^3>A— r^^Tfi. mm 

[0 0 5 2] (m4mmm) ^-r. m^^mm-r^. 
[0 0 5 3] m7\m^rMi. m^m2. mistms^zs 
m^m4mm<r>^m^znjSi'r^m4.ms&m<Dh)v^n> , 

[0 0 5 4] z:(om4mmmx{t. &mmi 2\^n^>':f 
m2 c<Dmmam<D3'^^mmmm\zMf^^m»\z(D 
^m^^n^^mz. 2\tmthn^(Dmkm^ 
wim<Di^m\zu^ e ^&m(D t! y ^i^mf)^ ^ «t -5 (c 
m0s.^tix^>^[^rzj^x. mimmm(D^(Dtmr^r). 

x<D&mmi 2\i^. msmm^^mm\z. 
m^»m<D^m\zt3,^\^^M< u wtm^ 1 2 
^iz^^ft-DX. ^>:/m2 c\zi^r^^v7.wm^^^ i 
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6 

< brv^s. 

[0 0 5 5] i^m^^mzit. mimmmRzsmsmm 
mcoff^miSimzm^. Tf&<oiei3^m^n^. 
[0 0 5 6] (4) mmmi 2^mmnmommmis^Wr 

mt9vmtxmmommtt3:ri^ mz^MMmmx<oim 
[0 0 5 7]. ;&:if 3^ jiiB<z>j; o \zmmmitmx\t h 

9mhm<:f^^^ii\z^^. 

[0 0 5 8] mmm^mm\z&':^\.^xm^i^x^ 
Tzf)^. M:»mumm'i:in^mmw\zwi^ti^h(Dx\t 

[0 0 5 9] m^itt. ^immmx\t^^>':fm(Dmmt^ 

y^-is^mcDxmomz&m^^mgLVfzii^. ^>:m, 

[0 0 6 0] ^^BSMT^aT^WT-^^ h;i'i5^n>n- 
[0 0 6 1] 

t»§«<^>3a:l^] »*3®ilB«o*5!5gjraboTli. 311 
*^^-:>Y}},^zi>n--^\z^\i^x. ^>7^-f>'<^. 

[0 0 6 2] ;iO!>a^h;i/i73>/t— ^(CfelriT. S?^ 

So 

[0 0 6 3] S^3S2EiSco*^?gic:&^Ttt, 

»^a8oj^j«fiiJ®s/h$ < \yf^i^^^^mzMmm,)AM 

[0 0 6 4] m^^A^s&<ri^^mz^-:>x\t. mim. 
1 -^^J^ 2 c^^i-rn*MciB«co h;p^7 n 
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7 

[0 5] *»^m2^ffiWc^h;Pi7 3>A--i$^&^-r»r 

[0 6] *5§MS3lUfi«<0h;!/^3>/t-^§:^T»r 

[0 7] 2t:5!Mm4|gJSWOh;V^^r3>A-3'S:^-r»f 

[08] €£*<Oh;i/^:3>/\--i$^S:^-r»fS0-I?feSo 
[0 9] «£*©hJ^^n>n— :$^oiSn®n^— 

[010] «e*c?)hJl/iJ7n>A— i$^co2t?(^S*reT<© -a? 
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iSfSi^^-^S ^^"T 0T& S o 
[W^oSJiK] 

1 n>/\'-^:^A*— 

2 a 

2 b #>:/ny 

2 c #>:/M 

3 ^—'d>)\^ 

4 ^-lf>7>:^ 

4 a :$^-~b'>>'ai;P 
4 b iJ^-tf^HT 

4 c ^—\±>n 

5 9>'>X'f ^7^5/^ 
6 

6 a i^ji)VmO>^ 
6 b ziTm'J>if 

6 c Xt~^S 

7 uv^Tv^^'yv^ 
8. 9, 1 0, 1 1, 1 2 



[01] 



[02] 
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(7) 
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